A general solution for the slope of a fusion curve is presented. It is not the Clausius-Clapeyron equation which is a special case for one-component systems. The connection between fusion curve slope and crystal/liquid buoyancy is obscure in multicomponent systems even though the slopes of fusion curves for any given composition are always well defined. The olivine flotation hypothesis at high pressure is poorly constrained by information derived froth fusion curve analysis. Physical property measurements provide the best constraints on buoyancy questions.
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slope exists. Likewise, a specific bulk composition also has a definite solidus curve marking the beginning of fusion. Along the C> 1 liquidus curve, the liquid has composition identical to the bulk composition but the coexisting crystal need not have the same composition. Likewise along the C>I solidus curve, the solid crystalline assemblage at the start of melting has composition identical to the bulk composition but the coexisting liquid need not have the same composition. (In the special case where liquidus and solidus meet, the liquid has identical so that we now have three equations and three unknowns which can be solved: LX2, Z=L (7) This is the slope for a fixed liquid composition coexisting with its equilibrium crystal, possibly of variable composition. If the fixed liquid composition is the same as the system bulk composition, then (7) is the slope of the liquidus. Equation (7) is general and could be used to trace the slope of contours of constant melt composition within a melting interval whether or not it was the liquidus contour. We also note, for liquid and crystals of the same composition (LX2 = ZX2) that (1) is recovered as a special case of (7). Now that we have (7) and have found that it is not (1), what does it mean? It would be (1) were it not for the product of difference terms. We can make these terms less mysterious by reference to Figure 2 , which shows the volume relations of crystal and liquid binary solutions as a function of composition at fixed P and T. Both solutions increase in density with the composition to the solid assemblage for a system of any number addition of component 2. The particular crystal and liquid in of components ). equilibrium with each other at this P-T have compositions To solve for liquidus dT/dP requires the recognition of marked zX 2 and LX 2. The tangent to the LV curve at LX 2 has additional constraints on the problem for C>I. These intercept on the X2=0 and X2=l sidelines which are the partial constraints are derived from the requirement that the liquid specific volumes of the liquid, L•__ 1 and LV 2. 
The slope of this composition is fixed (at the bulk composition, for instance). tangent line is then (LV]-LV2)/1. But this slope also Interested readers may find Spear et al. [1982] a useful review characterizes the ratio of sides -A/B of the small right triangle of the solution method. with part of the tangent line as the hypotenuse. Because B is Consider the case for C=2 where both liquid and crystal are (zX2-LX2), it follows that A is -(LV 2 -LV 1 ).B. Thus A is the binary solutions. We have Gibbs-Duhem equations for each product of the difference term in the numerator of (7)
The LX 2 subscript on the partial derivative indicates that LX 2 is held constant. If we invoke the equilibrium condition between liquid and crystal, we find that where the Z superscript again refers to the solid of however many phases (between 1 and C) are present at the solidus. Thus the form of (9) is general for all fusion curves. Some conclusions which will be useful in our investigation of the relation between slope and buoyancy can be drawn in common from these various equations. Figure 4 illustrates the quantities in solidus equation (14) Figures. 2, 3 , and 4 can be drawn until a bulk determinant or upward pointing arrow is the multicomponent composition is specified.
caveat for well-behaved entropy. The key factor then for This is most easily seen when (15) Consider a C component system with K + 1 phases at the solidus, where K phases are crystalline and 1 phase is liquid. K must be smaller than or equal to C because the variance in the system must be at least 1 so that T and P should have been observed at substantially lower pressures than are not fixed and so that •?T/•P can be evaluated. Therethe reported liquidus rollover. Olivine flotation was not fore K ranges from 1 to C and variance in the system observed, but for reasons of experimental difficulty in making ranges from C to 1. (aT) Avl (A8)
•-• solidus-lad where As is the coefficient matrix and IAsl is the determinant of As, and Av is the matrix substituting the first column of As by the right-hand-side column of equations (A7). Av and As are similar except the first column where similar partial specific volume corresponds to partial specific entropy. Therefore, to simplify the right-hand side of equation (A8), we need only to consider IAvl. The matrix Av is written in explicit form as follows:
